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(57)Abstract: 




PURPOSE: To improve the total efficiency of a whole system 





including an AC motor for driving an electric car and an inverter. 

CONSTITUTION: An AC motor for driving an electric car is 
driven by an inverter with a battery as a power supply. A 
permanent magnet type synchronous motor which has field 
poles having permanent magnets 301 on its rotor 300 side is 
used as the AC motor. If the revolution is increased, a field pole 
shifter 500 is operated to increase the length of gaps 700 
between the permanent magnets 301 and reduce the flux. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The AC motor for an electric vehicle drive which is a synchronous motor with which said 
motor equipped the rotator side with the field pole which has a permanent magnet in the AC motor for 
an electric vehicle drive driven with an inverter by using a cell as a power source, and is characterized 
by the opening length between said field poles and stator cores being adjustable according to a 
rotational frequency. 

[Claim 2] The AC motor for an electric vehicle drive characterized by having field pole migration 
equipment which is made to move the field pole to shaft orientations, and makes opening length 
adjustable in the AC motor for an electric vehicle drive according to claim 1. 

[Claim 3] The AC motor for an electric vehicle drive according to claim 2 which controls the shaft- 
orientations migration length of the field pole by field pole migration equipment to become the opening 
length according to a rotational frequency. 

[Claim 4] The AC motor for an electric vehicle drive characterized by moving the field pole to radial and 
making opening length adjustable in the AC motor for an electric vehicle drive according to claim 1. 
[Claim 5] The AC motor for an electric vehicle drive according to claim 4 with which make the field pole 
movable according to the centrifugal force generated with rotation of a rotator, and opening length was 
made to increase with this migration. 

[Claim 6] A rotator is an AC motor for an electric vehicle drive according to claim 5 equipped with the 
spring which produces applied force in the direction which opposes the centrifugal force generated with 
the rotation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the so-called permanent magnet form synchronous 
motor of revolving field type in detail about the AC motor for a wheel drive of an electric vehicle. 
[0002] 

[Description of the Prior Art] Drawing 5 is the well-known main circuit system of the electric vehicle 
which uses a cell as a power source and drives a wheel with an AC motor through an inverter. In 
drawing, 1 is a cell, carries out need number series connection of the unit cell 10, and is constituted. 4 is 
an inverter and drives AC motor 5 for a wheel drive. 3 is a protection fuse and is used if needed. 2 is a 
main switch and is for connecting electrically or separating a cell 1 and an inverter 4. The shaft of a 
motor 5 is connected with a differential gear 7 through a reducer 6, and drives wheels 81 and 82. Many 
induction motors which are excellent in a price, the engine performance, and maintainability as AC motor 
5 are used. 

[0003] Now, the engine performance as it of an engine automobile in which an electric vehicle is almost 
the same is required. An example of the torque-rotational frequency property of the motor for a drive is 
shown in draw ing 6 . drawing 6 — a rotational frequency 0 - N1 ****** — torque regularity — it is — 
N1 — a high speed — if — it is a property used as a constant output. In this drawing, when the amount 
of accelerator pedal treading in of ** is max, ** is min and ** is a property in that middle. System 
efficiency is in one of the important evaluation criteria of an electric vehicle. This is equivalent to the 
fuel consumption of an engine automobile. The size of this system efficiency influences the 1 charge 
mileage of an electric vehicle greatly. In the case of an electric vehicle as well as an engine automobile, 
to fixed-speed transit, a motor output drops to several [ of the maximum output at the time of 
acceleration / 1/] small mostly. And there is much such operation time. Therefore, raising the system 

fficiency of an electric vehicle is concluded as how the effectiveness in the low-power output range is 
raised. Here, there are a motor and an inverter as a main circuit device which influences system 

fficiency. 

[0004] Drawing 7 and drawing 8 show the well-known example of efficient control of an induction motor. 
What is necessary is just to control torque by the electrical potential difference and current from which 
a well head is acquired according to the amount of treading in of an accelerator pedal, since the torque 
of an induction motor is decided by the electrical potential difference and the current. In drawing 7 R> 7 
and drawing 8 , **, ** f and ** are the same as the case of drawing 6 . According to the amount of pedal 
treading in, an electrical potential difference is changed like drawing 1 , and a current is also carried out 
like drawing 8 according to this electrical potential difference. 

[0005] However, even if it controls like drawing 7 and drawing 8 , as long as an induction motor is used 
for the motor for a wheel drive, the exciting current of a motor must be supplied from a motor current. 
In the case of an induction motor, the value of the motor current itself will become [this exciting 
current ] comparatively large (for xample, when a power-factor is 0.7, it amounts also to 1/root2 of a 
motor current) greatly. Moreover, generating loss of an inverter is carried out proportionally [ outline ] at 
an inverter output curr nt value (it is the same as the curr nt value of a motor). Therefore, there is a 
limitation in improvement in system fficiency by the induction motor method. The system which applied 
the synchronous motor with which an exciting current becomes unnecessary as a means to solve such 
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a trouble, and which constituted the magnetic pole with the permanent magnet is proposed. 
[0006] Drawing 9 is the well-known example of the field pole (revolving field type) of a permanent 
magnet form synchronous motor. In drawing, 100 is the field pole and the permanent magnet magnetized 
by N pole and the south pole so that 101 might be illustrated. Moreover, 102 is a magnetic pole and 103 
is a nonmagnetic magnetic pole base material. It is made to become the same, for example, is made, as 
for the polarity of the magnetic pole 102 of the adjoining field pole 100, for N pole to adjoin the south 
pole and N pole at the south pole. 104 is a binding head and is for fixing so that the field pole 100 may 
not move by the centrifugal force. 

[0007] Drawin g 10 is the sectional view of the shaft orientations of drawin g 9 . 106 is a rotor axis, 200 is 
a stator, in 201, a stator core and 202 show a stator winding and 300 shows a motor frame. The 
synchronous motor using the conventional permanent magnet has structure which replaced the rotator 
of an induction motor with the rotator of a permanent magnet form as shown in drawing 10 . 
[0008] Even if it applies such a permanent magnet form synchronous motor to an electric vehicle, a big 
trouble which is described below remains. 

1) Since the field magnetic flux of a synchronous motor is made with the permanent magnet, the 
magnitude of field magnetic flux is almost fixed. 

2) Since field magnetic flux is almost fixed, a motor electrical potential difference is proportional to a 
rotational frequency, and the motor maximum electrical potential difference serves as a property 
generated in a maximum engine speed. 

[0009] 3) As a result of the above 2, the motor electrical potential difference in a low rotational 
frequency field becomes very small, and, for this reason, a current becomes very large. Here, drawing 1 1 
shows an induction motor and a permanent magnet form synchronous motor by comparison about the 
motor electrical potential difference E, Current I, Torque T, and magnetic flux phi, a continuous line 
shows an induction motor and a broken line shows a synchronous motor. As shown in this drawing, the 
synchronous motor current at the time of a low speed (0 - N1) reaches by several times the induction 
motor. 

[0010] 4) Since generating loss of the copper loss of the coil of a motor or an inverter increases with 
increase of the current by the above 3, in a permanent magnet form synchronous motor, system 
efficiency will fall rather than an induction motor method. 

5) Furthermore, it is rare to drive an electric vehicle in a high-speed region, and since many 
effectiveness is operated in low [ low ] and a medium-speed region, in the case of a permanent magnet 
method, the use effectiveness of a current will also get worse, and 1 charge mileage will also fall to it. 
[001 1] On the other hand, the approach of controlling the magnetic flux of a permanent magnet form 
synchronous motor by the stator winding current is also proposed. Drawing 1212 shows the principle of 
operation of this approach with a vector diagram. The magnetic flux from which a permanent magnet 
makes phiM in this drawing, the component to which magnetic flux and IT cross at right angles among 
stator winding currents, the component which flows in the direction in which IE similarly demagnetizes 
magnetic flux, the magnetic flux from which phiE is made by IE, and I are stator winding currents. In this 
drawing, by IE, magnetic-flux phiM can weaken only phiE and is set to phi from phiM. In the 
demagnetization control by this stator current, a power-factor serves as the current I of costheta from 
the current IT of the unity power factor of the direction where magnetic flux and a stator winding 
current cross at right angles, and, naturally this current I becomes large from Current IT. 

[0012] Drawing 13 makes actuation of drawing 1 2 correspond to the property of drawing 1 1 , and shows 
relation with a rotational frequency. In this drawing, since magnetic flux is phi=phiM, although currents 
are I=IT and power-factor costheta=1, if a rotational frequency increases from N1, they will increase 
[ N /1 / 0 - ] phiE in order to weaken phi. That is, IE is increased. For this reason, while the stator 
winding current I increases greatly from IT, power-factor costheta also decreases greatly. Although the 
problem in the low-speed area of the 3rd above-mentioned term is solved by this method as stated 
above, the technical problem that the system efficiency in a high-speed region is raised is not solved. 
[0013] Furthermore, since control of a stator winding current is performing eye magnetic-flux weakness 
by this method, the following big problem occurs. 

6) If the inverter for a motor drive is suspended during high-speed transit, a magnetic-flux weak control 
function loses, it will become the magnetic flux of a permanent magnet, a big electrical potential 
difference (several times of rating) will occur in a stator winding, and magnetic flux will result in 
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semiconductor device destruction of an inverter depending on about [ being accompanied by risk ] and 
the case. Furthermore, if the electrical potential difference more than the maximum alternating voltage 
which an inv rter may output has occurred in the stator winding, it will become difficult to restart an 
inverter and it will pose a very big problem for an electric vehicle drive system. 
[0014] 

[Problem(s) to be Solved by the Invention] In the electric vehicle, improvement in system efficiency has 
be n a very big technical problem to all operations, and efficient-ization of the motor for a drive in all 
the operating speed range at the time of using a permanent magnet form synchronous motor for the 
motor for a drive especially and an inverter is demanded. The place which it was made in order that this 
invention might solve the above-mentioned technical problem, and is made into the purpose is to offer 
the AC motor for an electric vehicle drive which the system efficiency containing the motor for a drive 
and an inverter can improve [ large ]. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st invention uses 
a cell as a power source, considers as the synchronous motor equipped with the field pole which has a 
permanent magnet for the AC motor for an electric vehicle drive driven through an inverter in a rotator 
side, increases the opening length between the field pole and a stator core with increase of a rotational 
frequency, and decreases field magnetic flux. 

[0016] The 2nd invention forms field pole migration equipment in a motor, moves the field pole (rotator) 
to shaft orientations with increase of a rotational frequency with this migration equipment, and increases 
said opening length. The 3rd invention increases said opening length by moving the field pole to radial 
using the centrifugal force produced in a rotator with rotational frequency increase of a rotator. 
[0017] 

[Function] In the 1st thru/or the 3rd invention, the opening length of the field pole of a rotator and a 
stator core increases with increase of a rotational frequency. In this way, since the magnetic reluctance 
of the magnetic path of the field pole will increase and magnetic flux will decrease if an opening 
increases, a predetermined demagnetization operation can be acquired. In addition, the opening length 
after increase is set as a value from which magnetic flux necessary [ according to a rotational 
frequency ] is acquired. 
[0018] 

[Example] Hereafter, the example of each invention is explained along drawing. Drawing 1 shows the 1st 
and one example of the 2nd invention, and shows the sectional view of the motor concerning this 
invention. In drawing, 300 is a rotator which constitutes the field pole and is constituted by a permanent 
magnet 301, a magnetic pole 302, and the rotor axis 303. In this example, in order to make movable to 
shaft orientations the field pole (rotator 300) which consists of a permanent magnet 301 and a magnetic 
pole 302, the both ends of a rotor axis 303 are combined with other shafts 304,305 which have bearing 
308,309 by the coupling means 306,307 movable to shaft orientations, for example, a spline. 
[0019] 400 is a stator and is constituted by the stator core 401 and the stator winding 402. This stator 
400 is fixed to the motor frame 600. In order to make the opening length between a permanent magnet 
301 and a stator core 401 the opening 700 between a rotator 300 and a stator 400 change with 
migration of the shaft orientations of a rotator 300, as shown in drawing, the peripheral face of a 
permanent magnet 301 and the inner skin of a stator core 401 are formed in a cone form. In the example 
of illustration, if a rotator 300 moves rightward, opening length will increase. 

[0020] Moreover, 500 is field pole migration equipment for moving ******, as a result a rotator 300 to 
shaft orientations, and is constituted by the magnetic pole 501 fixed to the rotor axis 303, the stator 
core 502, and the stator winding 503. As the operation, by passing a current to a coil 503, the rotator 
magnetic pole 501 is made to generate the force of tending toward shaft orientations (right), the rotator 

300 whole is moved rightward to it by this, and the field pole is moved rightward to it as the result. In 
addition, in drawing 1 R> 1 , about the attachment structure to the car body of a motor, or the lead wire 
of a coil, sine it is not th principal part of this invention, illustration and explanation hav been 
omrtt <L 

[0021] Drawing 2 is the xplanatory view of drawing 1 of operation, and the same component as drawing 
i has attached the same sign. It is placed between a part of magnetic paths of the permanent magnet 

301 of the field pole by the opening 700, and a rotator 300 moves through a spline 306,307 in this 
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example to the location where opening length serves as min at the time of usual. That is, in the example 
of illustration, it moves leftward. Thereby, a rotor axis 303 moves leftward and migration suspends it in 
the location where the edge of a rotor axis 303 contacted the A section of a shaft 305. At this time, the 
opening length between a stator core 401 and the field pole is set to gO like illustration, and magnetic 
flux serves as max in this condition. That is, it is equivalent to the condition of having generated the 
magnetic flux to the rotational frequency 0 in drawing 1 1 - N1. 

[0022] In order to weaken magnetic flux, a current is moved to a sink and a rotator 300 is moved 
rightward to the stator winding 503 of field pole migration equipment 500. The case where only Lx makes 
it move to shaft orientations (right) is shown in d raw ing 2 . In addition, it is in the condition after a 
continuous line moves to the condition before migration and only Lx moved the broken line to shaft 
orientations in this drawing. Since applied force does not occur to migration equipment 500 if a current 
is not passed to the above-mentioned stator winding 503, the edge of a shaft 305 and the edge of a 
rotor axis 303 will be in the condition of having contacted in the A point. 

[0023] If a current is passed to a coil 503 with the increment in a rotational frequency and applied force 
is generated, a rotator 300 will move rightward to the point that the applied force by field pole migration 
equipment 500 and the reaction force generated in an opening 700 balance. In drawing 2 , a rotator 300 
moves only distance Lx, the opening length at this time serves as gx, and magnetic flux decreases. Here, 
to maintain migration length Lx, since Lx and gx have a fixed relation, field pole migration equipment 500 
controls to a predetermined value so that the magnetic flux according to a rotational frequency is 
acquired by the opening length gx which is controlled and corresponds. In addition, a detailed explanation 
is omitted about the control approach. 

[0024] Since it is not based on the approach of performing demagnetization control by making a stator 
winding current increasing like conventional drawing 12 according to this example, decline in a power- 
factor can be prevented. Moreover, since there is also no possibility that a magnetic-flux weak control 
function may lose by halt of the inverter which drives this motor, there is also no danger that an 
excessive electrical potential difference will occur in a stator winding 402. 

[0025] Next, drawing 3 is the sectional view of the motor in which the 1st and one example of the 3rd 
invention are shown. In drawing, 350 is a rotator and is constituted by the permanent magnet 351 and 
magnetic pole 352 which constitute the field pole, and the rotor axis 353. 450 is a stator and is 
constituted by a stator core 451 and the stator winding 452. Here, while the sliding section 354 is 
formed in the rotator 350 so that the field pole can move to radial (direction upward in drawing), the 
spring 356 is inserted between the rotator edge 355 and the magnetic pole 352. 

[0026] Moreover, also in this example, the opening 750 is formed between the permanent magnet 351 
and the stator core 451. In this example, as shown in drawing, when the field pole moves to radial, in 
order to make it the die length of an opening 750 change, the opposed face of a permanent magnet 351 
and a stator core 451 is made into the cone form. Thereby, in the example of illustration, if the field pole 
moves to radial, opening length will increase. 

[0027] Drawin g 4 is the explanatory view of drawing 3 of operation. The same number is given to the 
same component as drawin g 3 . Like the case of drawin g 2 , the field pole moves the sliding section 354 
toward the core (rotor axis 353) of a radius so that the opening length between a permanent magnet 
351 and a stator core 451 may serve as min (the example of illustration facing down). And the field pole 
stops in the B point of drawing where the edge of a magnetic pole 352 and the edge of the sliding 
section 354 contact, and the opening length at this time is set to gO. If a rotator 350 rotates, the 
centrifugal force of the direction of an arrow head of illustration will act on the field pole. If this 
centrifugal force increases with the increment in a rotational frequency and the field pole moves to 
radial, opening length will increase and the increase of magnetic reluctance and magnetic flux will 
decrease. 

[0028] Since the force in which the applied force from which opening length tends to become min to the 
field pole as mentioned above on the other hand tends to work to an opposite direction with an arrow 
head, and tends to return the field pole in the direction opposite to an arrow head at a spring 356 acts, 
the field pole will move to the point that such applied force balances. The migration length of the 
example of illustration is the case where Lx and opening length have balanced in the state of gx. 
[0029] In addition, in the example of d rawin g 3 , illustration and explanation of the attachment structure 
to the car of a motor, the lead wire of a coil, etc. are omitted like drawing 1 . What is necessary is to 
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insert the spring 356 in the example of drawing^ , since it supplements with this, and to insert it, only 
when required since magnetic flux decreas s with increase of opening length and the stability (applied 
force of the opposite sense of the arrow head of drawing 4 ) of the field pole decreases. 
[0030] Since according to this example the field pole moves automatically according to a centrifugal 
force and opening length changes compared with the exampl of drawing 1 even if it does not prepare 
field pole migration equipment 500 grade, simplification and thin shape-ization which could lightweight- 
ize and moreover met shaft orientations can be attained for the structure of a motor rather than the 
example of drawing 1 R> 1. 
[0031] 

[Effect of the Invention] Since the opening length between a stator core and the field pole is made 
adjustable according to a rotational frequency and this acquired necessary magnetic flux in the 
permanent magnet form synchronous motor for an electric vehicle drive according to this invention as 
mentioned above, there is the following effectiveness. 

** It is not based on the approach of controlling magnetic flux by the stator winding current but since a 
stator winding current is set constant over all the operating speed range from a low speed to a high 
speed and a power-factor is made to 1.0, efficient operation can be performed in all the operating speed 
range. 

** power required for eye field weakness — needlessness — or it becomes minute and ** term and a 
conjointly more efficient system can be realized. 

** Since a demagnetization function is not lost even if the inverter for a motor drive stops, no risk of 
the high voltage occurring in a stator winding does not produce the trouble at the time of restarting an 
inverter, either, while there is and it can aim at protection of a device. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the principal part showing the 1st and one example of the 2nd 
invention. 

[Drawing 2] It is the explanatory view of drawing 1 of operation. 

[Drawing 3] It is the block diagram of the principal part showing the 1st and one example of the 3rd 
invention. 

[ Drawing 4] It is the explanatory view of drawing 3 of operation. 

[Dr aw ing 5] It is drawing showing the well-known main circuit system of an electric vehicle. 
[Drawing 6] It is drawing showing the torque-rotational frequency property of the AC motor for an 
electric vehicle drive. 

[Drawing 7] It is drawing showing the voltage characteristic of an induction motor. 
[Drawing 8] It is drawing showing the current characteristic of an induction motor. 

[Drawing 9 ] It is the block diagram of the principal part of a permanent magnet form synchronous motor. 
[D rawi ng 1 0] It is the sectional view of the shaft orientations of draw i ng 9 . 

[Dra win g 11] It is drawing showing the electrical potential difference to the rotational frequency of an 
AC motor, a current, magnetic flux, and a torque characteristic. 

[Drawing 12] It is the vector diagram of the conventional permanent magnet form synchronous motor. 
[Drawing 13] It is drawing showing the rotational frequency property of the conventional permanent 
magnet form synchronous motor. 
[Description of Notations] 

300.350 Rotator 

301.351 Permanent magnet 

302.352 Magnetic pole 

303.353 Rotor axis 
304,305 Shaft 
306,307 Spline 
308,309 Bearing 

354 Sliding Section 

355 Rotator Edge 

356 Spring 

400.450 Stator 

401.451 Stator core 

402.452 Stator winding 

500 Field Pole Migration Equipment 

501 Magnetic Pole 

502 Stator Core 

503 Stator Winding 
600,650 Motor frame 
700,750 Opening 
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f«j*#o. 7o#-g\ mtbam^coi/y~2{c^3t-r 
50 [ o o o 6 ] h 9 ri*^iK^l^»!«««^#fl^« (m 

^BKT-CfcS. 1 0 2 f4«S, 1 0 3tt#«tt« 

«**»*-c*6. ^Si-^#asi o oowi o 2 co 
lo o o 7] mi 0&m9<D$toijfa<nmmmx3bz o i 

40 0 6ttlsME?-tt. 2 0 01*1^*5, 2 0 1fi®^ 
■T-ftt^ 2 0 2 f4HKT-»l», 3 0 0 U-J, 
£r^i% ^*05k^a^F$rffi^fc(^ffl«»at^ B10 

[0008] ro<t i**tKmxBmmnmm&m*.& 
®}HL;zmm\,fzti.xi>. ^^^xo^^fmm 
Mstmox^^o 

50 2) ^aKaasijtf-E-^afcfc, «i&s«s^EHiis 



2 



3 

[0 0 0 9] 3 ) ±E 2 ) <£>£gJP:, ffiia<te»1B*£-C<a® 

§<45„ ii uiSliiiJEE, mffii, h 

[ooio] 4) _bi£3) \c&z>mm<Dm±\zm\ m 

5) Htc, tt«a»*ttiBi«*^jBES*xSri:tt^ft 
[0011] 

m&cos e <DmML r com^fc i *>wst i t «t 9 ^ 

[0012] unit 012 coUbf^H] 1 1 o^teic 

^ 1 = 1 t . ^^coso = 1 -efcs* $ , initeiSc^Ni <t t> 
% iE£ii;*;£-£T^<o z<d£l?>, m^m^m^ I 

I T^b^c# <iS^cUT^< *jspcoset>*# 
[0013] r<^*-5S;-Cf4^*S3«)SrH^#j» 



(3) *£BH¥ 5-336700 

[0 0 14] 

mmm & m ^ co^angisa«SH teas »t 3 f2» « « 

[0015] 

fc, fgico^te. A: U *«r^L 

ic^if x^mm t ase^F-*'^ £ ^fyj^^BRfi 

[0 0 16] Jg2co^il #«ffi^»3gBS:®Ilb«lrt 
20 KRH\ r^tfrSgtcfc UlaWig»o«i*:lc:fl£oTJHK 

[001 7 ] 
[0 0 18] 

6 0 iaitt»iatJ 5 *2o*w^>--siift«*^-*-t>« 
r% &&wizfrfr&mW)m<offlmm&^Lx\,^z> 0 

joV^T, 3 0 0tt»affi4r«rici-6lHW& : ?-"Cfc9. *^ 
^ 3 0 1 N 113 0 2, 0Krt3 0 3 \cxvmf&£ 

tiZ> 0 *ISWt11 7 1<^M3 0 lWIi3 0 2^^ 

<ro <es#8i ((HlfeT-3 0 0) ^W^t-^IKi^'f 5fc 

IhKe^W 3 0 3 <Dffii&m$^T y^3 0 8, 3 0 
9 ^^"-T 6f4<7)iM 3 0 4, 3 0 5C, W^fS]t-^ri!l^ 
&m ^^7 P 7^>3 0 6, 3 0 7 CJ;oT^ 

[0 0 19] 4 0 0ttH^-C*>9, B5ET-^^4 0 1 
^i£^«iS4 0 2 i:i:J:otMSixr^So 

T- 3 0 0 ^ B^-T 4 0 0 «t ORg<7)^Pfi 7 0 0(1 ^Ife^- 
3 0 0 (DmXfanm^ft^XykfKm^ 3 0 1 irl^^T- 



-3- 



5 

CD J; 5 K*4MS£Ef 3 0 1 O^JiM&t/@^$*'i>4 0 1 
3 0 0 ti*ttfa\zmh1rtilt&m&&tit±1rz ^kkte 
[0 0 2 0] It 5OOIi^]iffiOV^^0^3O 

®<te^«i3 o 3\z&mztiftmms o i tm^m^5 

0 2. @^#»5 0 3tc£ 9«f&£;JxT^5o -?:Of^ 
r*UcJ;!3lEHE^3 0 0^#«r**«l-«»S*, 

[0021] §2ii si ^Kjfmi^i^'Cfc v. mi t 

tt, #«*<D3k4MaaS 3 0 1 <£>TO&<D— WC^IR 7 0 0 

^ffiurisu, YHtmct*. o OttffiBK*^ 

*/hir^Sffi«*"C^^7>r >3 0 6, 3 0 7^LT 

^tl\C «fc *9 ©t^W 3 0 3 tt3E*r&]~.#» u niteT-** 
3 0 3<0««Sa$*l|3 0 5 0Affl5Jc3j»U^iffl:«-C»»^ 

Jzttez* ofD, eai nc*3*tsiae»0'-Ni*-c 

[0 0 2 2] **«r»a?>*K:rt:, #Ii^lii5 0 0 

<£>®^t-#& 503 icmm&m u nng^p 300 
3 0 5a>m»tmm=Fms 0 3©wni#A*-(»a«u 

[0 0 2 3 ] lHie«<75iS^P^V^#j»5 0 3 
UTffffl*Sr»**"ti:5i:, #Mfc«#ftfi« 5 0 0 let 

zitmti t gR 7 o o -«fc£i-aEf£JB* £ 

i">5^lT'[Hj^3 0 0tt**|Rj^»»i-5 P H2ttt 

0 oas^L*^tt#»U r<DH3TO^R*# 
g«t4ot««^»>t5. ^r-C. L*£gx£fc);— 
£#!18&tC&5cDT-. #m^«J^fi 5 0 0 tt&ftENI 

iz X *) mm\zfc C^BEX*** bit* J: 5 ic#J»£rfT 

[0 0 2 4] t£3fccoiai 2 CO J: 9 



(4) 5-336700 

(5 

[0 0 2 5] H 3 »J5 l Xt^JK 3 3SJS 

0»&*1^tb«O»ffiB^&*. BK*3^-(\ 3 5 0tt 

i3 5 2 ^ ®«5^«3 5 3 £KJ; D«J*$n<5 0 4 5 
0ttH^-C*>5, @3£^tt*4 5 1. Hje-T-JiMM 5 
2^<fcoT»J&£;*x£ 0 EME^-3 5 OMtt, # 

355 tmmz 5 2 ^cora^fi^^y >y 3 5 6*s# a 

[0 0 2 6] roHjftW^V^Tt), 5MM3£Ei3 

5 1 <t@f^4 5 1 £0>mfc:2gR7 5 0*S»fiRS*t 

^35 lRt/H3t^ft^4 5 l<DMfafc&m<D£ p fCR 

20 [0 0 2 7] i4tt, H3OHfiRW0"C*)6. H 3 

£l^f*tc, #««tt*^«t^3 5 l ias?ftt4 5 1 

i3 5 3) (Cl6l^or»»«3 5 4«:»»i-* (B^CD 
«-CttTrp]#) o tit, §i3 5 2«i:W3 

©»#^R*W:go£:J&£> e 0^3 5O«« 

[0 0 2 8] — fti^co J: 3 !C#«[«^ttffil««i5* 

fc. ^^y >-^3 5 6 fC»«HK««r^81i:ttR»0*|S] 
tcM^r^ kTZ>Ji&H?mirZ<DX\ ztih<Dftmt>&'< 

[0029] ^jo, a 3 <D$mmxte, mikmmzm 

3 5 6ri. «iK*<oit*^f|£or*3t^«'>u»iKfiio 
^tc^ (§4<7)^Rico^^-rS]#cof^ffl^) d^>-T5co 

[oo3o] z<omnmz&ti&, a 1 osagwsrjt^ 

50 t3fls-e#. L^tW^lSjizftofcaiSJfkSrBISwir^-C 
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(5) 



- 3 3 6 7 0 0 



#60 

[0 0 3 1 ] 



[01] Kl&0 J »2<D»W^— IIJfi«S:^i-±g!««o 

[m 2] Bi©ifm«8t*-6, 
[13] mi^i>^3o^p^o-iift^i^^-r^acD 
HWcia-efca. 

[04] H3<Z>»fmWBI^*>So 

[0 6 ] m^^%^mmm^mmmm<o y>v# -mm. 
turn »3»a«i«<D«jE«Fttsr^-ria-c*>s. 



70 



26? 



5 



[118] «W«»«<Z>«*«H44r*i-HT*>5. 

[0 9] ^^tt^lQfflttn«^^«ffi^«ldcH-e«> 

[010] m9(D$i}jjfi}<vmffimx'&>% 0 

[011] SS«E««F«<OlH]te«c^»i-S«EE, ««e, m 

[012] fl^®*^at7»njn*ima^ H/Mn-e 

[013] tt*<0*^«^?KBWa««i«^[H](E*4*ffiSr 
3 0 0, 3 5 0 



50 



3 0 1, 

3 0 2, 
3 0 3, 
3 0 4, 
3 0 6, 
3 0 8, 
3 5 4 
3 5 5 

3 5 6 

4 0 0, 
4 0 1, 

4 0 2, 

5 0 0 
5 0 1 
5 0 2 

5 0 3 

6 0 0, 

7 0 0, 



3 5 1 

3 5 2 

3 5 3 

3 0 5 

3 0 7 

3 0 9 

4 5 0 
4 5 1 
4 5 2 



mm* 



M 



6 5 0 

750 mm 




[02] 



[06] 



304 



500 



300:Ei}te^ 301:7*<Ma*? 302:&|g 

303:[E]te^*& 304,305:# 305, 307: *^/=J -< > 

308,30a:/<r U >y 400:©^^ 401:HS-?-«'C/ 
402:S^^«iW 500:#81ffi#»®a 501:8(0 
502:Q£7>tt.& 503: 600:«R)«:7 U - A 
700: 3? Bt 




307 



1 2] 
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(6) 



4#Bf!^5 - 3 3 6 7 0 0 



[(231 [04] IBS 7] 




353 



350:S«kT- 351:*^«t^ 352:*« [12 9] 

353:@£?1fe 354;fflfiffl5 355: @|g * gj 80 r K| 8 1 




[12 1 3] 



(7) 



4#Bfl¥5 - 3 3 6 7 



(72)3£W# ^ (72)^PJ# HUH 

#^JMiRJIIl«FrfT;i|«E:ffl522»fffl 1 # 1 »SJII»JH(KSrtiJII«IE:ffli235Bf ffl 1 # 1 
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